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Abstract of JP 2002305763 (A) 

PROBLEM TO BE SOLVED: To provide a GPRS 
(General Packet Radio Service) telecommunication 
systems. SOLUTION: This invention provides the 

GPRS telecommunications systems comprising a 
plurality of networks, at least one of the networks 
being a home network for a subscriber associated 
with a mobile terminal; a node maintaining data 
relating to a service; one or more gateway nodes in 
networks other than the home networks and 
operated by the home network service provider, and 
means for enabling the gateway nodes to interact 
with the service data maintaining node to provide 
them with data and/or instructions concerning the 
service. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a mobile data network. In detail, this 
invention relates to the mobile network with which at least some users operate on a 
prepaid basis which makes payment beforehand, for example about transmission of data. 
In detail, to a specific network with a user, although this invention is a prepaid member, it 
relates to the network which can carry out roaming and can visit other networks. 
[0002] 

[Description of the Prior Art]The present standard solution for the prepaid member who 
does roaming of the outside of his home network, CAMEL (customization application for 
Customised Applications for Mobile Enhanced Logic / extended logic for move 
networks). It is based on the protocol typically known as the CAMEL phase 3 for the 
GPRS (General Packet Radio System/General Packet Radio Service) environment. 
Management of a prepaid subscription function is performed between Serving GPRS 
Support Node (SGSN / serving GPRS support node) and CAMEL Service Environment 
(CSE/CAMEL service environment). In order to be able to carry out the roaming of the 
member, the network of a visiting place must be what can support, CAMELS, i.e., the 
CAMEL phase, of the same level. In order to be able to carry out the roaming of the 
prepaid member in any networks as a practical question, the network of all the visiting 
places must be supporting CAMEL phase 3 protocol. 

[0003 ]No operators have adopted the CAMEL protocol yet and it is considered that 
adopting takes time and effort extremely. Therefore, it will take most time, even if all the 
operators adopt CAMEL. Between them, there are requirements for carrying out the 
roaming of adopting a prepaid function and other operators adopting CAMEL, without 
waiting in some operators. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention is not based on the member 
who does roaming providing the mobile network which enables it to use prepaid service 
within the network of a visiting place, producing, and all the subscription networks 
adopting CAMEL. 
[0005] 



[Means for Solving the ProblemJAccording to this invention, in the first mode, a mobile 
station related with a home network, using predetermined service. A method of being 
made to carry out roaming of the inside of a network of everything but one or more is 
provided, and this method provides a node which maintains data about said service, A set 
of a gateway node is provided in other networks managed by service provider of a home 
network. And in order to provide a gateway node with data and/or a command relevant to 
service, it includes making a node have a dialog with a gateway node. 
[0006]As for service, being related with a member's prepaid situation is preferred. 
[0007]Two or more networks in which this system is a member's home network where 
according to this invention a GPRS communications system was provided in the 2nd 
mode, and at least one was related with a moving terminal, A node which maintains data 
about service, and one or more gateway nodes managed by service provider of a home 
network although it is in networks other than a home network. In order to provide said 
gateway node with data and/or a command relevant to service, a means for said gateway 
node to enable it to have a dialog with a node which is maintaining service information is 
included. 

[0008]As for a set of a gateway node, it is preferred that it is a Gateway G PRS support 
node (GGSN) in a network (home network) managed by service provider who considers 
it as a headquarters in the GPRS environment. Although it is called a prepaid data server 
below, also when related with service of those other than prepaid one, of course, a node 
of a certain addition. In order to provide GGSN with a threshold which sets up restriction 
about exchangeable data volume in a mobile station and an extemal network, and sets up 
Maximum connection time which can further continue/or a session and which was based 
officially. An arrangement configuration can be carried out so that it may have a dialog 
with service logic by CAMEL Service Environment (CSE/CAMEL service environment) 
and GGSN. 

[0009JA GPRS communications system is provided with a prepaid data server node in 
other modes. 

[OOlOJNext, although an embodiment of this invention is described referring to an 

attached drawing, these only show as an example. 

[0011] 

[Embodiment of the Invention] When dmwin^^^^ referred to, this figure is a figure 
showing the architecture of a very general network level. 

[00 12] As indicated to the embodiment of this invention, on these specifications, the 
additional node called "prepaid data server" 1 is used, and this maintains the information 
about all the prepaid members in a network. 

[0013]The prepaid data server 1 is illustrated so that it may be related with the service 
control points (SCP) 2 or may be connected to this. In the CAMEL environment, this 
SCP 2 may be called CAMEL service environment (CSE). A prepaid data server may be 
a part of SCP server physically, is related with this, or please care about that it may be 
another entity accessible at least. 

[00 14] Subsequently, two or more GGSN(s) arranged at other networks (roaming) 
although operated by the home network become accessible to a prepaid data server. By a 
diagram, two, GGSN No. 1st (3), and GGSN No. 2nd (4) of them are shown. These will 
be connected to Serving GGSN Support Node (SSGN / serving GGSN support node) as 
known well. The service control points 2 operate Service Control Function (SCF/service 



control function) by the learned method intrinsically. 

[0015]The prepaid data server 1 is provided w^ith the selected information on the data 
about which user is a prepaid user, all the related plans, and others. It reaches GGSN 3 
and 4 is not provided w^ith the data w^hich can identify that a specific user is a prepaid 
user. These receive the information from a prepaid data server. 

[00 16] According to the embodiment of this invention, in order that a user may identify 
that he is a prepaid user, it is assumed that what is called a fee collection characteristics 
parameter (only UMTS standard release 99) is used. In order to support the release 99 or 
before, for the customer who does roaming of the network with which the fee collection 
characteristics parameter of the option is not supported, GGSN must refer for the prepaid 
data server 1 , and must judge whether a user is a prepaid user. 
[00 17] A prepaid data server strengthens the plan about the division of the credit line 
which straddles GGSN, and it is used in order to perform other fixnctions. For example, 
this can refuse to set up a session to GGSN, when the credit line is used up. 
[0018]Since prepaid data server and SCP 2 is combined closely, A sound and prepaid 
data can be made to be able to live together, and the interface between them can be 
simplified so that it may be based on a dialog with prepaid application, the database of 
SCP, and application. 

[0019]The fundamental outline of the message sent between GGSN 3 and the prepaid 
data server 1 is shown in the following table 1 . 
[0020] 
[Table 1] 
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[0021]If it says to details more, there are the following in usable various messages and 
parameters. 

[0022]GetThreshold (IMSI, MSISDN, APN, QoS parameter) 

When the fee collection characteristic shows that a user is a prepaid user, GGSN uses it. 
[0023]CheckforPrePaidAndGetThreshold (IMSI, MSISDN, APN, QoS parameter) 
When a user refers to PPS about whether you are a prepaid user, GGSN uses it. PPS 
carries out the reply a user indicates it to be that he is not a prepaid user 
(NoThresholdApplicable), or the threshold of a PDP context is retumed, and a user 
(SetThreshold) shows that he is a prepaid user. 

[0024]SetThreshold (PPS PDPIdentifier, the maximum, a time-basis coefficient, a 
quantity unit factor, a peak, a time trigger) 



When a threshold applicable to a PDP context is shown, PPS uses it. This threshold is 
expressed with the formal and made unit based on time and quantity. This formula is 
based on the limit based on the elapsed connect time, the transmitted data volume, a peak, 
and time. A formula can be sent to GGSN in the form of alpha T+beta V<=L, it is this 
formula, and, as for the time of a second bit, and V, the quantity of a byte unit and L of T 
are the maximums possible in the PDP context. 
[0025]NoThresholdApplicable() 

When it is shown in GGSN that there is no threshold applicable to this PDP context, PPS 
uses it. 

[0026]FumishChargingInformation(PPS PDPIdentifier) 

When ordering GGSN to generate a fee collection detailed record (CDR), PPS uses it. It 
pays this and which detailed fee collection pertinent information of the party concemed is 
included in it. 

PDPContextUpdate (PPS PDPIdentifier, a QoS parameter, a lapsed time unit, the total 
transferring amount, an intact unit) 

When notifying PPS that the characteristic (for example, QoS parameter) of the PDP 
context was changed, GGSN uses it. The intact limit expressed with the unit of the 
threshold set up before including the total amount transmitted by the lapsed time of a 
session segment and its session segment is included in this message. 
[0027]PDPThresholdReached(PPS PDPIdentifier) 

When notifying PPS that the threshold is reached, GGSN uses it. The applicable 
threshold which reached is contained in this message. 

[0028]PDPDisconnected (PPS PDPIdentifier, a lapsed time unit, the total transferring 
amount, an intact unit) 

When notifying to PPS what the PDP context is deactivated for (it is not as a direct result 
of having reached the prepaid threshold although the user or the network is started), 
GGSN uses it. The intact limit expressed with the unit of the threshold set up before 
including the total amount transmitted by the lapsed time of a session segment and its 
session segment is included in this message. 
[0029]Disconnect(PPS PDPIdentifier) 

When notifying a PDP context to GGSN that it cuts compulsorily, PPS uses it. 

[0030]ActivityTest (it is confirmed whether a session is advancing as before) 

When checking operating correctly, GGSN or PPS uses it. 

[003 1 ] ActivityTestAck (the positive acknowledge of activity is required) 

As a response to an Activity Test message, GGSN or PPS uses it. 

[0032]It is used when checking the connectivity between KeepAlivePPS and GGSN. 

[003 3 ]6 is a figure showing a slightly still more detailed signal flow about various 

scenarios from error message drawing^. SllMilgiis a figure showing an example of 

the PDP context by which a user is become final and conclusive which uses the fee 

collection characteristic which shows a prepaid user. A signal flow is shown as a thing 

between the mobile station (MS) 5, the base station (BSS) 6, the serving GPRS support 

node (SGSN) 7, the Gateway G PRS support node (GGSN) 8, and the prepaid data server 

(PPS) 1. 

[0034]In this scenario, GGSN inspects fee collection ID and it is judged whether a user is 
a prepaid member. Subsequently, it communicates with a prepaid data server. 
Subsequently, a prepaid data server carries out the reply which shows that sufficient 



balance-of-margin-transaction quantity which can continue PDP remains to GGSN, and 
PPS sends the threshold which GGSN must apply to a PDP context. 
[003 5] Speaking more concretely, at Step SI, the mobile station's 5 sending a context 
activation demand to SGSN 7. After performing various security functions (S2), SGSN 
sends the pursuit alerting signal S3 to the base station 6. Subsequently, the cleared PDP 
context demand is sent to GGSN from SGSN, and, subsequently this requires the 
threshold from the prepaid data server 1 at Step S5. Since details, such as a user's prepaid 
situation and a credit situation, are included in PPS 1, PPS 1 must send a threshold at 
Step S6, and GGSN must apply this threshold to a PDP context (S7). Subsequently, a 
packet flow context procedure occurs by the usual method, and, subsequently to the 
mobile station 5 from SGSN, a PDP context activation acceptance signal is transmitted. 
[0036]Thresholds may be either a hourly base or a quantity base and its both. The 
threshold of a hourly base sets up restriction of the time which can continue a PDP 
context session, and the threshold of a quantity base sets up the restriction about the 
maximum data which can be transmitted between a mobile station and GGSN. 
[003 7] j2cawiAlg_3_is a figure showing an example of the PDP context by which a prepaid 
user is become final and conclusive, when there is no information which can use GGSN 
about the fee collection characteristic. In this example, the user assumes that he is a 
prepaid user. A signal is Step Ul , and in order to confirm whether a user is a prepaid 
member, GGSN of it is the same as that of drawing. 2 except for the portion which refers 
for a prepaid data server. PPS 1 (in this case) is Step U2, and a user answers using yne 
JIKESHON of the purport that he is a prepaid user, and it sends the threshold which 
GGSN must apply ftirther to a PDP context. The remaining steps are the same as that of 
the flow of drawing 2 . 

[0038]DraAvingJ;^is a figure showing an example of the PDP context by which a postpaid 
user is become final and conclusive, when there is no information which can use GGSN 
about the fee collection characteristic. In this case, there is no fee collection identity (ID) 
information forjudging whether a user is a prepaid user in GGSN. In this example, the 
user assumes that he is not a prepaid user. In this case, GGSN is Step Tl, and in order to 
judge whether a user is a prepaid member, it refers for it to the prepaid data server 1 . In 
order that a user may answer a prepaid data server using yne JIKESHON of the purport 
that he is not a prepaid user, there is no applicable threshold. Subsequently, GGSN 
continues setting out of a PDP context by the usual method, and a threshold is not applied. 
[0039]Since a member is a prepaid member and has reached the threshold in the specific 
PDP context, dramng 5..is a figure showing an example that PDP answers using another 
threshold. 

[0040]In this example, GGSN reports having reached the threshold (for example, 
threshold mentioned with reference to diwing^or drawing^) set up before to a prepaid 
data server at one point in a call. PPS judges with sufficient balance-of-margin- 
transaction quantity for a user remaining, and sends a new threshold to GGSN. These two 
signals are roughly shown as the signals VI and V2. 

[004 1 ] Drawing 6 is a figure showing an example which has reached in specific PDP 
about the prepaid member at the threshold while a call is going on. In this case, since a 
user's balance-of-margin-transaction quantity is insufficient, PDP requires release of the 
PDP context which a session ends by it. 

[0042]If GGSN 8 reaches the threshold set up before, it will send the PDP threshold 



attainment signal Wl to PPS L Since a user's balance-of-margin-transaction quantity is 
insufficient, PPS cannot publish another threshold but publishes the disconnect signal W2 
to GGSN. Subsequently, GGSN transmits PDP context deletion request W3 to SGSN, 
and the PDP context deactivation request message W4 and the PDP context deactivation 
acceptance message W5 are sent between the mobile stations 5, respectively. In addition, 
in order that a PDP context deletion response may be passed to GGSN from SGSN and 
may end a session, release W7 of radio access transmission is performed. 



CLAIMS 



[Claim(s)] 

[Claim l]How to be made to carry out roaming of the inside of a network of everything 

but one or more while a mobile station characterized by comprising the following related 

with a home network uses predetermined service. 

A step which provides a node which maintains data about said service. 

A step which provides a set of a gateway node in other networks managed by service 

provider of a home network. 

A step which makes a node have a dialog with a gateway node in order to provide a 
gateway node with data and/or a command relevant to service. 

[Claim 2]A method according to claim 1 that service is related with a member's prepaid 
situation. 

[Claim 3] A way according to claim 1 or 2 a gateway node is Gateway GPRS Support 
Nodes (GGSN). 

[Claim 4]A way according to claim 3 a node has a dialog with service logic of CSE and 
GGSN. 

[Claim 5] A method according to claim 4 of providing GGSN with a threshold usable for 

a node which maintains data setting up restriction about data volume which can be 
transmitted. 

[Claim 6]A GPRS communications system comprising: 

Two or more networks which are a member's home networks where at least one network 

was related with a moving terminal. 

A node which maintains data about service. 

One or more gateway nodes managed by service provider of a home network although it 
is in networks other than a home network. 

A means for said gateway node to enable it to have a dialog with a node which is 
maintaining service information in order to provide said gateway node with data and/or a 
command relevant to service. 

[Claim 7]The system according to claim 6 whose gateway node is a GPRS support node. 
[Claim 8]The system according to claim 7 by which a node has a dialog with service 
logic of CSE and GGSN. 

[Claim 9]The system according to claim 8 which provides GGSN with a threshold usable 
for a node which maintains data setting up restriction about data volume which can be 
transmitted. 



[Claim 10] A GPRS communications system containing a prepaid data server node. 



[Translation done.] 



